[In vitro dexamethasone release from nanoparticles and its pharmacokinetics in the inner ear after administration of the drug-loaded nanoparticles via the round window].
To investigate the feasibility of local drug delivery into the inner ear using solid lipid nanoparticles (SLN) and evaluate its potential for inner ear disease treatment in terms of the pharmacokinetics of the delivered drug in the inner ear. Dexamethasone acetate (DA)-loaded SLN was prepared with Compritol 888 ATO as the matrix by means of hot dispersion-ultrasonic technique. A high-performance liquid chromatography (HPLC) was established for determining DA and dexamethasone (Dex). The pharmaceutical properties of DA-loaded SLN including the particle size, entrapment ratio and in vitro release were estimated. DA-loaded SLN was administered via intratympanic injection or intravenous injection in guinea pigs and Dex concentration in the perilymph was measured with HPLC for estimation of the pharmacokinetic parameters. The mean diameter of the DA-loaded SLN was 106.8 nm with entrapment ratio of 83.8%, and the in vitro DA release from the nanoparticles well conformed to Weibull distribution, with sustained-release of DA from the SLN exceeding 6 days. After intravenous injection of DA-loaded SLN in guinea pigs, Dex failed to be detected in the perilymph. Compared with Dex-loaded in situ gel following intratympanic injection, the relative bioavailability of Dex in the perilymph was 504% following intratympanic injection of DA-loaded SLN, which also resulted in increased t(1/2) and mean residence time (MRT) by 0.5 and 1.9 folds respectively. Nanoparticles can be a promising tympanic drug delivery system for topical drug administration in the treatment of inner ear diseases.